Lipopolysaccharide responsiveness is an important factor in the generation of optimal antigen-specific T cell responses during infection with gram-negative bacteria.
We previously have found that the endotoxin (LPS) of Gram-negative bacteria is a major determinant of macrophage Ia induction during infection with these organisms. Specifically, i.p. injection of Gram-negative bacteria elicits a striking macrophage Ia response in LPS-responder mice but virtually no response in LPS-low-responder mice. As an extension of these findings, in this report we have tested the hypothesis that the inability of LPS-low responder mice to mount an Ia response during Gram-negative infection may in turn impair their capacity for generation of appropriate antibacterial T cell responses. Our results demonstrate that for a variety Gram-negative organisms (Salmonella typhimurium, Salmonella minnesota, and Escherichia coli), both macrophage Ia induction and the generation of Ag-specific T cell responses are controlled by the lps gene. We also have asked whether the expression of additional toxins (other than LPS) by infecting Gram-negative organisms can "override" this lps gene control of macrophage and T cell responses. We have found that infection of LPS-low-responder mice with an E. coli strain that expresses a hemolytic exotoxin (Hly) leads to the induction of macrophage Ia expression as well as the generation of T cell responses to both the Hly molecule and to other E. coli-associated Ag, whereas no responses are generated during infection with a Hly- strain. This result suggests that LPS-low responder mice have no inherent defect in T cell responsiveness to Gram-negative bacterial Ag but rather that these mice fail to receive an LPS-mediated signal required for the induction of Ia expression and subsequent generation of peritoneal T cell immunity. These findings, when taken together with results presented in the accompanying paper, strengthen the argument that bacterial toxin production (and the ability of the host to respond to the toxin) can represent a critical determinant of the induction of macrophage Ia expression and in turn, of Ag-specific T cell responses during bacterial infection.